A sample of 731 farmers was surveyed to identify perceptions regarding selected soil and water conservation practices. The sample was stratified and proportioned by conservation district to have a representative group of respondents across Iowa. Items on the mailed questionnaire were designed to assess perceptions regarding issues in soil and water conservation, educational techniques and program usefulness, and usefulness of information sources. The descriptive statistical procedures subprogram of the Statistical Package for the Social Sciences was used to analyze data from 432 usable responses. Four conclusions were reached: groundwater and water quality issues were of greater concern than soil conservation issues; field demonstrations and county meetings were useful techniques when presenting information about conservation issues; government agencies, extension, and state university specialists were seen as the most useful sources of information; and improved communications and education were needed to ensure proper management of chemicals used in agriculture. These recommendations were formulated: targeted and unbiased education regarding conservation and environmental issues should be incorporated into farm programs; agricultural educators should use field demonstration research plots and group learning techniques; and farmers, researchers, industry representatives, and county education resources should collaborate in the conservation education process. (Contains 10 references.) (YLB) 
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The rapid transfer of technology has contributed to the expansion and success of American agriculture. Unfortunately, technology has contributed to many environmental problems while it has enhanced crop yields and increased agricultural prosperity (Francis, 1987; Freshwater Foundation, 1987) .
Many concerns exist today in rural and urban sectors about the threat to natural resources because of the problems agricultural production practices are causing, i.e. use of chemicals affecting the quality of life (Padgitt, 1987; Hallberg, 1986; Baker, Kanwar & Austin, 1985) . Through the use of chemical fertilizers, herbicides, and pesticides, farmers are able to produce a reliable source of affordably priced food, which has enhanced the quality of life for the urban consumer (Padgitt, 1987) .
Across the corn belt, the average nitrogen application rate increased from 45 pounds per acre in 1965 to 143 pounds per acre in 1984, to meet the increased demand for corn yield (Hallberg, 1986) . According to Madison and Brunette (1984) , nitrates can react to form carcinogenic chemicals thought to be linked to human cancers. However, the risk of nitrate contamination is not yet fully understood. It is interesting to note that most wells in the corn belt have excessive amounts of nitrates (Hallberg, 1986) .
Pesticides are used by farmers on over 90% of the corn and soybean fields in the Midwest (Freshwater Foundation, 1987) . Most soybean and corn fields in that region received two pounds per acre of pesticide chemicals each year (Freshwater Foundation, 1987) . Pesticides enter the groundwater through spills, poorly managed wells, improper disposal of wastes and containers, agricultural drainage wells, sinkholes, and leaching (Hallberg" 1986) . Ultimately, groundwater is the only source of drinking water for 97% of the rural population in the United States. According to an Environmental Protection Agency report, 17 pesticides in low concentrations have been found in the groundwater of 23 states. The pesticide found most often was the corn herbicide, atrazine. The chronic long-term effects of this herbicide in drinking water are unknown (Freshwater Foundation, 1987; Hallberg, 1986) . If there is a long term problem, we are only beginning the process of evaluating the effect.
In 1989, problems associated with water quality became a Presidential Initiative. Further initiatives were started when water quality was ranked as the number one priority for agriculture by the Joint Council on Food and Agricultural Sciences for research, extension, and higher education for fiscal year 1992 (USDA, 1991) . Also the National Extension Committee for fiscal year 1993 identified water quality as the first priority.
Over the years, agricultural and extension educators helped farmers learn new production practices which ultimately contributed to the current environmental problems. Many practices were selected which helped the farmer compete ecorlmically but threatened the quality of the environment (Rasmussen, 1989) . At the same time, -.7..ny educators have worked hard to teach farmers how to reduce the magnitude of soil erosion and other environmental ci allenges. What role do educators have in addressing the issues of improved production practices and environmental protection? In analyzing these issues, a number of critical questions need to be addressed. Should farmers alter or reduce the application rates of nitrogen to protect groundwater? What factors influence decisions to use alternative farming methods (eg. tradition, cost/profit, commercial fertilizer tests, growers pride)? What role can agricultural and extension educators play in helping farmers make more informed decisions? What sources of information do farmers find useful when confronted with environmental issues? How should educational programs be planned? These questions, and the identification of the major environmental concerns of farmers, was the focus of this study.
PURPOSE AND OBJECTIVES
The purpose of this study was to identify the perceptions of farmers regarding selected soil and water conservation practices. A secondary purpose was to determine the implications of these perceptions to educational practice. Objectives of the study were to identify: 1) perceptions of farmers regarding the use of chemicals and reduced tillage practices, and 2) resources that farmers use in acquiring information about chemicals, pesticides, fertilizers, and tillage.
PROCEDURES
The study was the result of a need expressed by the Iowa Association of Soil Conservation District Commissioners. Cooperators in the study included the Department of Agricultural Education at Iowa State University, the President of the Iowa Association of Soil Conservation District Commissioners, the Iowa State Agricultural Stabilization Conservation Service (ASCS), Iowa Soil Conservation Service, soil conservation district commissioners, and Iowa farmers.
The population of the study consisted of all farmers in the state (109,367) as determined by the Agicultural Stabilization and Conservation Service (ASCS). A sample of 731 farmers was selected and it was stratified and proportioned by conservation district so as to have a representative group of respondents across the state. Each conservation district, which corresponds to a county, was represented based on its size and the number of farmers in each district. Some districts have many more farmers than others so an attempt was made to make sure that each district was proportionately represented.
The study used a descriptive design. A mailed questionnaire was used to collect the data. Various segments in the questionnaire had a Likert-type scale. One section of the questionnaire used open-ended questions to elicit responses from the participants regarding their perceptions of soil and water conservation practices. The survey instrument was developed based upon previous research conducted on this topic. hems were designed to assess perceptions regarding (a) issues in soil and water conservation, (b) educational techniques and program usefulness, and (c) the usefulness of various sources of information. Respondents were encouraged to give written comments on the questionnaire.
The instrument was refined through consultation with an advisory committee consisting of educators and soil conservation leaders. Post-hoc reliability tests using the Cronbach's alpha procedure estimated the reliability of the scales on the instrument. The composite reliability coefficient for the instrument was determined to be .84. The items were divided into five subgroup for analysis. The alpha coefficients for the subgroups ranged from .79 to .95.
A total of 432 usable responses were received and formed the basis for the analysis of data. There were two follow-up attempts to collect more survey questionnaires. These attempts were successful in acquiring sufficient data for analysis. However, farmers traditionally do not respond well to mailed questionnaires. A nearly 60% return rate was deemed appropriate for analysis of the data. In comparing respondents with non-respondents, no significant differences were found. Descriptive statistical procedures sub-program of the Statistical Package for the Social Sciences was used in analyzing and summarizing the data in this study (Norusis, 1983) . Table 1 , the perception item ranked first by the respondents was that farmers might have benefited from the Conservation Re>erv,.; Program (CRP) even though these farmers might have caused the soil erosion and water quality problems. Many farmers wrote comments on the questionnaire indicating that they would like to have farm program control at the local level. Farmers see what is occurring on their neighbor's fields.. Thus, if it were left up to them, exemptions would be made on the local level to exclude individuals from the program.
RESULTS

As indicated in
(Insert Table 1 About Here)
The low ranking of items relating to banning atrazine and reducing nitrogen fertilizer use indicates dependence upon these substances. These findings support the literature (Hallberg, 1986 ) that reported farmers are so accustomed to using these substances that making production changes becomes more difficult as these practices become entrenched. The respondents indicated that they agreed to some extent that farmers apply too much fertilizer per acre. Responses from these farmers indicated they did not agree that the rules for the Food Security Act should be relaxed.
As a result of the 1987 water quality legislation in Iowa, pesticide containers must have warning labels to inform users of potential dangers and contamination possibilities. The respondents indicated they did not feel this was an effective method of conveying information. The rush of field work by farmers in a typical spring season provides them with little opportunity to read container labels.
The ratings of statements concerning reducing nitrogen fertilizer rates, pesticide use in conservation tillage and higher chemical application rates with reduced tillage systems indicated slight agreement with these concepts. However, the education and fairness issues were the primary concerns of the respondents.
As shown in Table 2 demonstrations (tours) and county meetings were the two highest rated items related to the process of diffusion of new information and technology. This interest was attributed to a sense of community participation and ownership. Based upon these findings, educational specialists should incorporate these two techniques into conservation program planning strategies. Magazines were ranked third. The fact that the respondents in this study selected field demonstrations and tours to be the most useful source of information appears to support the idea that farmers trust information from other farmers more than other sources of information. Radio and TV (video tapes) were among the lowest rated sources of useful information. Little has been done with these forms of media in the area of conservation education. On-farm consultation ranked the lowest source of information. This finding was somewhat surprising in view of what agricultural educators do with farmers regarding on site instruction. As indicated by Korsching & Nowak (1983) , this finding may be attributed to the lack of emphasis by educators in these consultations regarding conservation issues. Fertilizer rates need to be higher when using reduced tillage systems. 2.31 1.09 32
Increased use of reduced tillage P,stems is a threat to water quality. 2.28
1.21
*Scale-1 = Strongly Disagree; 2 = Somewhat Disagree; 3= Neutral; 4 = Somewhat Agree; 5= Strongly Agree. The Soil Conservation Service was ranked as the most useful human resource for information (Table 3) . University specialists and the county extension services were also useful sources for information. It was somewhat surprising that seed/fertilizer /chemical dealers were perceived to be the fourth most useful human resource for information relating to soil and water conservation. It could be conjectured that since many aspects of conservation tillage are dependent upon specific knowledge possessed by technical chemical specialists, the users of these systems rely heavily upon the retail distributor of pesticides for information concerning use and application. Neighbors and friends and soil conservation district commissioners were also considered useful sources of information. The respondents tended to be uncertain about the usefulness of vocational agriculture instructors as sources of soil and water conservation information. Teachers are not perceived to be experts in soil and water conservation but were considered to be helpful in finding sources of information. Farmers freely responded to questions about their perceptions of soil and water conservation practices. The researchers collected more than 10 pages of data. The following selected comments are offered to provide an indication of the range of how farmers view these issues.
Respondent Comments:
Farmers who have practices good soil management are always penalized in programs such as CRP.
We need plenty of education. We need more soil conservation.
More re.c.wrch is needed to make no-till more economically consistent with other forms of crop production.
I have been disappointed in how slow the universities have been in doing research on reduced chemical fanning methods. It seems that most of the information available is from farmers and private sources.
1 believe there are many products on the market sold in grocery stores, hardware stores, and local stores that are much more hazardous to our groundwater than chemicals most farmers use very carefully.
As a county soil commissioner, I find this new 1985 law unworkable and unfair, and until they can get some justice in the law, it isn't going to work.
If we banned the use of all known or suspected ag. chemicals that are carcinogenic, we would not need a $20 billion farm program. We have seen the enemy, and he is us.
Keep the government and environmental people from getting too much control. The local people and organizations try to help get conservation done.
We must place an emphasis on water quality, which includes streams, rivers, and lakes as well as groundwater.
Groundwater pollution is being overplayed at the present time. I do believe we need to seriously study this problem, however.
I have been no-tilling since 1979. In a week moment last fall, I fall plowed some of my corn stalk ground; many people were saying many good things. I ended up with more weeds, more work, and unhappy that I had plowed.
All nitrogen, herbicides, and pesticides should be banned. There were two hatches of pheasants this year, and they are all gone. There were a lot of them they sprayed for spider mites. I don't hunt, but I like wild animals.
I would like to express my total displeasure in the proposed government involvement of the conservation and production practices on my farms.
Many use too high of chemical and fertilizer rates 14-,:tecessarily. We need education, concern, help, and probably laws with steep penalties to lc,!ep all Americans from ruining, killing, pollution our most valuable resource.
It is past the time to educate. We need to stop using chemicals to produce cheap food. Land use laws are the only way the loss of this country's greatest natural resources will stop.
They should outlaw pesticides completely.
The volume and nature of comments indicate that there is much concern about soil and water conservation issues with farmers. Through their comments, respondents also indicated that there are many problems associated with conservation policies, management practices, use and application of pesticides and the attitudes of fanners toward conservation issues.
CONCLUSIONS
The following conclusions were drawn from the findings of the study:
1. Groundwater and water quality issues seem to be of greater concern to farmers than soil conservation issues.
2. Field demonstrations and county meetings are useful techniques to use when presenting information about soil and water conservation issues.
'3. Governmental agencies such as Soil Conservation Service, extension (county) and state university specialists are seen by farmers as the most useful sources of information regarding soil and water conservation issues.
2. Agricultural educators should use field demonstration research plots and group learning techniques and strategies to facilitate the conservation education process.
3. Farmers, researchers, industry representatives and county education resources should collaborate to facilitate the conservation education process.
IMPLICATIONS TO AGRICULTURAL AND EXTENSION EDUCATION
If the 1990's is indeed the decade of the environment, then the results of this study provide some useful information as educators plan environmental education programs. More importantly, the role of agricultural education in the process of helping people manage and care for their environment becomes critical. The rapid transfer of technology requires responsible stewardship of the resources used to make technology not only appropriate but also safe (Francis, 1987; Freshwater Foundation, 1987) . The goal is to promote a more sustainable environment for growth. Agricultural and extension education has a responsibility to not only help disseminate new technology related to environmental and conservation issues but also help ensure that appropriate delivery systems be used to enhance the utilization of the technology.
